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Subject (s):  Physics                                              Grade:  12                           Term:  I
Name / Theme or Unit: Static Electricity
Time Frame: 9 Hours

Submitted by: Carlos Andrés Ortiz Cardona
	OVERVIEW : The basic understanding of charges and electrical interaction is developed from observations and through use of a conceptual model. A study of forces acting between charged bodies leads to Coulomb’s law. Students will use Coulomb’s law to find the interactions between various systems of charged objects

	STAGE 1 – IDENTIFY DESIRED RESULTS

	
[image: image2.emf]10. Understands forces and motion  

 Declarative  Procedural  

10.4   Knows that the strength of the electric force between two  charged objects is proportional to the charges (opposite charges  attract whereas like charges repel) and, as with gravitation,  inversely proportional to the square of the distance between  them.  ●   

10.6   Knows how different kinds of materials respond to electric  forces (e.g., as insulators, semiconductors, conductors,  superconductors)  ●   

10.7   Knows that materials that contain equal proportions of  positive and negative charges are electrically neutra l, but a very  small excess or deficit of negative charges in a material produces  noticeable electric forces.  ●   

11. Understands the nature of scientific knowledge  

11.2   Knows that scientific explanations must meet certain criteria  to be considered valid (e.g., they must be consistent with  experimental and observational evidence about nature, make  accurate predictions about systems being studied, be logical,  respect the r ules of evidence, be open to criticism, report methods  and procedures, make a commitment to making knowledge  public)  ●   

12. Understands the nature of scientific inquiry  

12.1   Understands the use of hypotheses in science (e.g., selecting  and narrowing the focus of data, determining additional data to  be gathered; guiding the interpretation of data)  ●   

12.4  Uses technology (e.g., hand tools, measuring instruments,  calculators,  computers) and mathematics (e.g., measurement,  formulas, charts, graphs) to perform accurate scientific  investigations and communications   ●  
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Lifelong standards  

Learning to learn skills  

Students demonstrate interest, autonomy, and commitment to creating quality work and  striving for excellence  

Students use a variety of learning strategies, personal skills, and time management skills to  enhance learning  

Expanding and integrating knowledge  

Students demonstrate integrated knowledge and skills in applying multidisciplinary  approaches to solving problems  

Students demonstrate knowledge in technology and apply it for completing tasks and  exp anding knowledge  

Communication skills  

Students communicate with clarity, purpose and understanding of audience in both Spanish  and English  

Students integrate the use of a variety of communication forms and use a wide range of  communication skills  

Stude nts recognize, analyze and evaluate various forms of communication  

Thinking and reasoning skills  

Students gather and use information effectively to gain new information and knowledge,  classify and organize information support inferences, and justify  conclusions appropriate to  the context and audience  

Students utilize, evaluate, and refine the use of multiple strategies to solve a variety of type  of problems  

Students generate new and creative ideas by taking considered risks in a variety of contexts  

Social and emotional development  

Students work with others in a variety of situations to set and achieve goals and establish  productive relationships based on respect, tolerance and solidarity  

Students manage and evaluate their behavior as group members  

Students manage disagreement and conflict in a peaceful and constructive manner and act in  favor of well - being  

Students reflect on their growth towards self - knowledge, self - control and self - esteem  

Personal and social responsibility  

Students take  responsibility for personal actions and act ethically (e.g. demonstrate honesty  fairness, integrity)  

Students demonstrate empathy, respect and tolerance for others, understand, and appreciate  the diversity and interdependence of all people and cultures  

S tudents demonstrate an understanding of and responsibility for global and environmental  issues and act appropriately  

Students act as responsible citizens in the community, department, nation and the world  

Students demonstrate pride in their cultural heri tage and in Colombia  

Students demonstrate a genuine interest for people’s rights and welfare, and show  commitment to solving the problems in their community  

Students demonstrate interest and actively participate in sports or any other type of physical  ex ercise  

Students develop and demonstrate healthy life habits (physical and emotional)  




	Essential questions:

1. What is the charge?

2. What are the differences between conductors and insulators?

3. What is the relationship between forces and charges?

4. How to charge by conduction and induction?

5. What is the coulomb’s law?
	Expected language:

Spanish (10%)    English (90%)

	STAGE 2 – ASSESSMENT EVIDENCE

List performance tasks or project, quizzes, graded assignments, prompts, etc. Include the rubrics you use to evaluate the performance tasks.  

	
[image: image4.emf]Skill to evaluate Evaluation  type  Number of  students  

Classify different kinds of materials that respond to electric forces Discussion  all  

Recognition of the nature of the charges Laboratory  practice  2  -   3  

Recognition of the work, energy and power concepts Homework’s,  workshops and  quiz  1  -   2  

Application of energy conservation theorem Homework’s,  workshops and  quiz  1  -   2  

Hypothesis formulation Laboratory  practice  2  -   3  

Recognition of the scientific method’s rigor Laboratory  practice  2  -   3  

 



	STAGE 3 – LEARNING ACTIVITIES

Consider the type of knowledge (declarative or procedural) and the thinking skills students will use.

	1. Workshops

2. Homework’s
3. Simulations

4. Cooperative Learning (Tribes Strategies)
5. Demonstrations
6. Laboratory practices

	INSTRUCTIONAL MATERIALS AND RESOURCES

	1. Video beam
2. Laboratory implements

3. Laboratory guides

4. Calculator


At the end of  unit:

CURRICULUM COVERAGE: Percentage of planned curriculum that was taught and assessed ___________
REFLECTIONS: Teachers reflections on ways in which the unit might be improved, polished or enhanced. Student perspectives might be included.
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Subject (s):  Physics                                              Grade:  12                         Term:  I
Name / Theme or Unit: Electric Fields
Time Frame: 8 Hours


Submitted by: Carlos Andrés Ortiz Cardona

	OVERVIEW : In this chapter, we will examine the electric field. Diagrams of field lines show strong symmetry and support a mathematical understanding of the relationship between an electric field, electric force, and charges. Electrical energy-storage devices that store energy in an electric field are capacitors

	STAGE 1 – IDENTIFY DESIRED RESULTS
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10. Understands the sources and properties of energy  

 Declarative  Procedural  

10.8   Explains situations in terms of electric fields and magnetic  fields, and represents them by field lines.  Describes the magnetic  field and represents them by field lines.    Describes the magnetic  effects of electric power and relates these fields with the force  that electric charges experiments in movement and in rest.   ●  

11. Understands the nature of scientific knowledge    

11.2   Knows that scientific explanations must meet certain criteria  to be considered valid (e.g., they must be consistent with  experimental and observational evidence about nature, make  accurate predictions about systems being studied, be logical,  respect the r ules of evidence, be open to criticism, report methods  and procedures, make a commitment to making knowledge  public)  ●   

12. Understands the nature of scientific inquiry  

12.1   Understands the use of hypotheses in science (e.g., selecting  and narrowing the focus of data, determining additional data to  be gathered; guiding the interpretation of data)  ●   

12.2  Designs and conducts scientific investigations (e.g.,  formulates  testable hypotheses; identifies and clarifies the  method, controls, and variables; analyzes, organizes, and displays  data; revises methods and explanations; presents results; receives  critical response from others)   ●  

12.7   Knows that investigations and pu blic communication among  scientists must meet certain criteria in order to result in new  knowledge and methods (e.g., arguments must be logical and  demonstrate connections between natural phenomena,  investigations, and the historical body of scientific kno wledge;  the methods and procedures used to obtain evidence must be  clearly reported to enhance opportunities for further  investigation)  ●   
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Lifelong standards  

Learning to learn skills  

Students demonstrate interest, autonomy, and commitment to creating quality work and  striving for excellence  

Students use a variety of learning strategies, personal skills, and time management skills to  enhance learning  

Expanding and integrating knowledge  

Students demonstrate integrated knowledge and skills in applying multidisciplinary  approaches to solving problems  

Students demonstrate knowledge in technology and apply it for completing tasks and  exp anding knowledge  

Communication skills  

Students communicate with clarity, purpose and understanding of audience in both Spanish  and English  

Students integrate the use of a variety of communication forms and use a wide range of  communication skills  

Stude nts recognize, analyze and evaluate various forms of communication  

Thinking and reasoning skills  

Students gather and use information effectively to gain new information and knowledge,  classify and organize information support inferences, and justify  conclusions appropriate to  the context and audience  

Students utilize, evaluate, and refine the use of multiple strategies to solve a variety of type  of problems  

Students generate new and creative ideas by taking considered risks in a variety of contexts  

Social and emotional development  

Students work with others in a variety of situations to set and achieve goals and establish  productive relationships based on respect, tolerance and solidarity  

Students manage and evaluate their behavior as group members  

Students manage disagreement and conflict in a peaceful and constructive manner and act in  favor of well - being  

Students reflect on their growth towards self - knowledge, self - control and self - esteem  

Personal and social responsibility  

Students take  responsibility for personal actions and act ethically (e.g. demonstrate honesty  fairness, integrity)  

Students demonstrate empathy, respect and tolerance for others, understand, and appreciate  the diversity and interdependence of all people and cultures  

S tudents demonstrate an understanding of and responsibility for global and environmental  issues and act appropriately  

Students act as responsible citizens in the community, department, nation and the world  

Students demonstrate pride in their cultural heri tage and in Colombia  

Students demonstrate a genuine interest for people’s rights and welfare, and show  commitment to solving the problems in their community  

Students demonstrate interest and actively participate in sports or any other type of physical  ex ercise  

Students develop and demonstrate healthy life habits (physical and emotional)  




	Essential questions:

6. What is an electric field?

7. How to measure the electric field?

8. What is a field electric diagram?

9. What is electrical potential?

10. What is a capacitor?
	Expected language:

Spanish (10%)    English (90%)

	STAGE 2 – ASSESSMENT EVIDENCE

List performance tasks or project, quizzes, graded assignments, prompts, etc. Include the rubrics you use to evaluate the performance tasks.  

	
[image: image8.emf]Skill to evaluate Evaluation  type  Number of  students  

Recognition of an electric field Homework’s,  workshops,  laboratories and  Quiz  1  -   3  

Solve problems relating to charge, electric fields, and forces Homework’s,  workshops and  Quiz  1  -   2  

Recognition of an electric field diagram Homework’s,  workshops  1  -   2  

Recognition of an capacitor and its properties Homework’s,  workshops,  laboratories and  Quiz  1  -   3  

Hypothesis formulation Laboratory  practice  2  -   3  

Recognition of the scientific method’s rigor Laboratory  practice  2  -   3  

 



	STAGE 3 – LEARNING ACTIVITIES

Consider the type of knowledge (declarative or procedural) and the thinking skills students will use.

	7. Workshops

8. Homework’s

9. Simulations

10. Cooperative Learning (Tribes Strategies)
11. Demonstrations
12. Laboratory practices

	INSTRUCTIONAL MATERIALS AND RESOURCES

	5. Video beam

6. Laboratory implements

7. Laboratory guides

8. Calculator


At the end of  unit:

CURRICULUM COVERAGE: Percentage of planned curriculum that was taught and assessed ___________
REFLECTIONS: Teachers reflections on ways in which the unit might be improved, polished or enhanced. Student perspectives might be included.
		Lifelong standards



		Learning to learn skills



		Students demonstrate interest, autonomy, and commitment to creating quality work and striving for excellence



		Students use a variety of learning strategies, personal skills, and time management skills to enhance learning



		Expanding and integrating knowledge



		Students demonstrate integrated knowledge and skills in applying multidisciplinary approaches to solving problems



		Students demonstrate knowledge in technology and apply it for completing tasks and expanding knowledge



		Communication skills



		Students communicate with clarity, purpose and understanding of audience in both Spanish and English



		Students integrate the use of a variety of communication forms and use a wide range of communication skills



		Students recognize, analyze and evaluate various forms of communication



		Thinking and reasoning skills



		Students gather and use information effectively to gain new information and knowledge, classify and organize information support inferences, and justify conclusions appropriate to the context and audience



		Students utilize, evaluate, and refine the use of multiple strategies to solve a variety of type of problems



		Students generate new and creative ideas by taking considered risks in a variety of contexts



		Social and emotional development



		Students work with others in a variety of situations to set and achieve goals and establish productive relationships based on respect, tolerance and solidarity



		Students manage and evaluate their behavior as group members



		Students manage disagreement and conflict in a peaceful and constructive manner and act in favor of well-being



		Students reflect on their growth towards self-knowledge, self-control and self-esteem



		Personal and social responsibility



		Students take responsibility for personal actions and act ethically (e.g. demonstrate honesty fairness, integrity)



		Students demonstrate empathy, respect and tolerance for others, understand, and appreciate the diversity and interdependence of all people and cultures



		Students demonstrate an understanding of and responsibility for global and environmental issues and act appropriately



		Students act as responsible citizens in the community, department, nation and the world



		Students demonstrate pride in their cultural heritage and in Colombia



		Students demonstrate a genuine interest for people’s rights and welfare, and show commitment to solving the problems in their community



		Students demonstrate interest and actively participate in sports or any other type of physical exercise



		Students develop and demonstrate healthy life habits (physical and emotional)








		10. Understands the sources and properties of energy



		

		Declarative

		Procedural



		10.8 Explains situations in terms of electric fields and magnetic fields, and represents them by field lines.  Describes the magnetic field and represents them by field lines.  Describes the magnetic effects of electric power and relates these fields with the force that electric charges experiments in movement and in rest.

		

		●



		11. Understands the nature of scientific knowledge

		

		



		11.2 Knows that scientific explanations must meet certain criteria to be considered valid (e.g., they must be consistent with experimental and observational evidence about nature, make accurate predictions about systems being studied, be logical, respect the rules of evidence, be open to criticism, report methods and procedures, make a commitment to making knowledge public)

		●

		



		12. Understands the nature of scientific inquiry



		12.1 Understands the use of hypotheses in science (e.g., selecting and narrowing the focus of data, determining additional data to be gathered; guiding the interpretation of data)

		●

		



		12.2 Designs and conducts scientific investigations (e.g., formulates testable hypotheses; identifies and clarifies the method, controls, and variables; analyzes, organizes, and displays data; revises methods and explanations; presents results; receives critical response from others)

		

		●



		12.7 Knows that investigations and public communication among scientists must meet certain criteria in order to result in new knowledge and methods (e.g., arguments must be logical and demonstrate connections between natural phenomena, investigations, and the historical body of scientific knowledge; the methods and procedures used to obtain evidence must be clearly reported to enhance opportunities for further investigation)

		●

		








		Lifelong standards



		Learning to learn skills



		Students demonstrate interest, autonomy, and commitment to creating quality work and striving for excellence



		Students use a variety of learning strategies, personal skills, and time management skills to enhance learning



		Expanding and integrating knowledge



		Students demonstrate integrated knowledge and skills in applying multidisciplinary approaches to solving problems



		Students demonstrate knowledge in technology and apply it for completing tasks and expanding knowledge



		Communication skills



		Students communicate with clarity, purpose and understanding of audience in both Spanish and English



		Students integrate the use of a variety of communication forms and use a wide range of communication skills



		Students recognize, analyze and evaluate various forms of communication



		Thinking and reasoning skills



		Students gather and use information effectively to gain new information and knowledge, classify and organize information support inferences, and justify conclusions appropriate to the context and audience



		Students utilize, evaluate, and refine the use of multiple strategies to solve a variety of type of problems



		Students generate new and creative ideas by taking considered risks in a variety of contexts



		Social and emotional development



		Students work with others in a variety of situations to set and achieve goals and establish productive relationships based on respect, tolerance and solidarity



		Students manage and evaluate their behavior as group members



		Students manage disagreement and conflict in a peaceful and constructive manner and act in favor of well-being



		Students reflect on their growth towards self-knowledge, self-control and self-esteem



		Personal and social responsibility



		Students take responsibility for personal actions and act ethically (e.g. demonstrate honesty fairness, integrity)



		Students demonstrate empathy, respect and tolerance for others, understand, and appreciate the diversity and interdependence of all people and cultures



		Students demonstrate an understanding of and responsibility for global and environmental issues and act appropriately



		Students act as responsible citizens in the community, department, nation and the world



		Students demonstrate pride in their cultural heritage and in Colombia



		Students demonstrate a genuine interest for people’s rights and welfare, and show commitment to solving the problems in their community



		Students demonstrate interest and actively participate in sports or any other type of physical exercise



		Students develop and demonstrate healthy life habits (physical and emotional)








		Skill to evaluate

		Evaluation type

		Number of students



		Recognition of an electric field

		Homework’s, workshops, laboratories and Quiz

		1 - 3



		Solve problems relating to charge, electric fields, and forces

		Homework’s, workshops and Quiz

		1 - 2



		Recognition of an electric field diagram

		Homework’s, workshops

		1 - 2



		Recognition of an capacitor and its properties

		Homework’s, workshops, laboratories and Quiz

		1 - 3



		Hypothesis formulation

		Laboratory practice

		2 - 3



		Recognition of the scientific method’s rigor

		Laboratory practice

		2 - 3








		Skill to evaluate

		Evaluation type

		Number of students



		Classify different kinds of materials that respond to electric forces

		Discussion

		all



		Recognition of the nature of the charges

		Laboratory practice

		2 - 3



		Recognition of the work, energy and power concepts

		Homework’s, workshops and quiz

		1 - 2



		Application of energy conservation theorem

		Homework’s, workshops and quiz

		1 - 2



		Hypothesis formulation

		Laboratory practice

		2 - 3



		Recognition of the scientific method’s rigor

		Laboratory practice

		2 - 3








		10. Understands forces and motion



		

		Declarative

		Procedural



		10.4 Knows that the strength of the electric force between two charged objects is proportional to the charges (opposite charges attract whereas like charges repel) and, as with gravitation, inversely proportional to the square of the distance between them.

		●

		



		10.6 Knows how different kinds of materials respond to electric forces (e.g., as insulators, semiconductors, conductors, superconductors)

		●

		



		10.7 Knows that materials that contain equal proportions of positive and negative charges are electrically neutral, but a very small excess or deficit of negative charges in a material produces noticeable electric forces.

		●

		



		11. Understands the nature of scientific knowledge



		11.2 Knows that scientific explanations must meet certain criteria to be considered valid (e.g., they must be consistent with experimental and observational evidence about nature, make accurate predictions about systems being studied, be logical, respect the rules of evidence, be open to criticism, report methods and procedures, make a commitment to making knowledge public)

		●

		



		12. Understands the nature of scientific inquiry



		12.1 Understands the use of hypotheses in science (e.g., selecting and narrowing the focus of data, determining additional data to be gathered; guiding the interpretation of data)

		●

		



		12.4 Uses technology (e.g., hand tools, measuring instruments, calculators, computers) and mathematics (e.g., measurement, formulas, charts, graphs) to perform accurate scientific investigations and communications

		

		●








		12.7 Knows that investigations and public communication among scientists must meet certain criteria in order to result in new knowledge and methods (e.g., arguments must be logical and demonstrate connections between natural phenomena, investigations, and the historical body of scientific knowledge; the methods and procedures used to obtain evidence must be clearly reported to enhance opportunities for further investigation)

		●

		








